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(54) Package strapping machine 

(57) A banding packing machine capable of easily 
processing a right presser member, a left pressermem- 
ber and a middle presser member, reducing the number 
of parts and readily carrying out attachment with high 
precision. A drum portion of at least a middle presser 
member (24) provided In a central part in a right presser 
member (22), a left presser member (23) and the middle 
presser member (24) has a sectional shape of an almost 
track including a pair of circular arc portions (26a, 26d) 
opposed to each other and a pair of straight portions 
(26c, 26d) opposed to each other, and one of ends of 
each of drum portions (27, 28) in the right presser mem- 
ber (22) and the left presser member (23) which are op- 
posed to the straight portions (26c, 26d) of the middle 
presser member (24) is formed rectllineariy. 
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Description 

[0001] The present invention relates to a banding 
packing macliine and nnore particularly to a banding 
packing machine capable of transmitting, with high pre* 5 
cision, an operation of a cam mechanism provided to 
carryout cutting, welding and the like for binding a band. 
[0002] In an automatic or semi-automatic banding 
packing machine, a band led from a band reel is wound 
upon an object to be packed and is then clamped, and io 
subsequently, is retumed to the band feeding side and 
is tightened. Thereafter, a bound portion molten by a 
heater almost simultaneously with the cutting is bonded 
by means of a press. The timing of these operations is 
usually taken by means of a cam mechanism. is 
[0003] Fig. 1 1 shows the structure of a control portion 
for canying out an operation such as clamp, welding, 
cutting and the like for a tip portion of a band based on 
the cam mechanism in- a conventional banding packing 
machine. 20 
[0004] In the control portion, a right presser member 
5, a left presser member 6 and a middle presser member 
7 are accommodated in a support block 52 in the vicinity . 
of a face where an object to be packed is to be provided, 
and are supported on a pair of fixed plates 12 and 13 
through a screw member 54 or the like. 
[0005] The right presser member 5, the left presser 
member 6 and the middle presser member 7 have such 
a structure that rollers 14; 15 and 16 provided on lower 
ends thereof abut on separate canns fixed to one com- 30 
mon cam shaft and a vertical movement iis carried out 
in a predetermined timing according to the cams. The 
rollers 14, 1 5 and 1 6 are pulled toward the cam side with 
springs 17, 18 and 1 9 such that they are maintained in 
the abutment state on the cams. 35 
[0006] The right presser member 5, the left presser 
member 6 and the middle presser member 7 according 
to the conventional art have been mainly formed cylin- 
drically. 

[0007] However, the cylindrical members are high 
workability and might be slightly rotated in the mkddle of 
the vertical movement. In this case, the clamping oper- 
ation or the cutting operation of a cutter is not stabilized 
so that the operation and function of the presser mem- 
ber are adversely affected. In order to avoid such a sit- ^5 
uation, it is preferable that a detent mechanism for con- 
trolling a rotation should be provided separately. How- 
ever, there is a problem in that the number of parts is 
increased or the mechanism is complicated. 
[0008] Moreover, there have been known square- so 
shaped members. In that case, four faces should be pol- 
ished or corner portions should be perpendicular Thus, 
the square shape needs more precise processings than 
the circular shape. 

[0009] In consideration of the above-mentioned cir- 35 
cumstances, it is an object of the present invention to 
provide a banding packing machine in which a right 
presser member, a left presser member and a middle 



presser member can be processed easily and the 
number of parts is decreased, and furthemiore, they can 
be assembled readily with high precision and are not 
rotated during sliding. 

[0010] The present invention provides a banding 
packing machine in which a tip portion of a band fed from 
a band feeding side is clamped, the band is retracted 
towards the band feeding side and Is tightened, a su- 
perposed band portion is at least partly melted by a heat- 
er, and the band is cut and bonded, and in which a right 
presser member, a left presser member and a middle 
pressermemberforactingonthe band are an^anged op- 
posite to a slide table defining a band travelling path and 
are arranged to move rectilineariy towards or away from 
the slide tabie by operation of a cam mechanism, 

wherein a drum portion of at least the middle press- 
or member provided between the right presser 
member and the left presser member has a section- 
al shape including a pair of circular arc portions op- 
posed to each other and a pair of straight portions 
opposed to each other, and 

wherein the right presser member and the left 

presser member each have a respective drum por- 
tion having a respective side portion which is op- 
posed to a respective straight portion of the middle 
presser member and is formed rectilineariy. 

[0011] According to such a structure, it is sufficient 
that a processing of simply exposing a flat face from a 
circular shape is canried out. Therefore, the processing 
of obtaining precision can be performed comparatively 
easily and a rotation can be prevented without requiring 
a detent mechanism. Moreover, a distance between the 
right presser member and the left presser member can 
be reduced. Consequently, the size of a corresponding 
slide table can be reduced. Thus, the present invention 
can contribute to a reduction in the size of the structure. 
[0012] In the banding packing machine according to 
the present invention, moreover, the drum portions of 
the right presser member, the left presser member and 
the middle presser member can also be accommodated 
in a support block having an integral structure in which 
three communicating holes corresponding to their 
shapes are provided. 

[0013] With such a structure, these three members 
are guided into the three communicating holes of the 
support block so that a vertical movement is carried out 
with a plane contact. Therefore, a rotation can be pre- 
vented reliably. 

[001 4] As described above, according to the banding 
packing machine of the present invention, the left press- 
er member, the middle presser member and the right 
presser member are vertically moved while coming in 
contact with each other on a plane basis. Therefore, 
they are not rotated. Accordingly, it is possible to trans- 
mit, with high precision, the operation of the cam mech- 
anism provided to carry out cutting, welding and the like 
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for binding a band. Moreover, the portions other than the 
plane are formed like a circular arc. Therefore, in the 
case in which the whole body is to be formed, it is suf- 
ficient that a circular shape is cut. Therefore, high work- 
ability can be obtained. s 
[0015] Furthermore, if these three members are ac- 
commodated in the support block, they are guided ver- 
tically while coming In contact with the planes with the 
outer peripheral side bound through the support block. 
Therefore, a possibility that the rotation might be carried 
out can be lessened still more, 

[0016] According to the present invention, further- 
more, the three members are caused to come in contact 
with each other on a plane basis. Therefore, it Is possible 
to reduce the assembly width of the whole block includ- 
ing the right presser member, the left presser member 
and the middle presser member and to reduce a size, 
and furthermore, to decrease the width of the slide table 
to abut on the three members. 

[0017] Certain preferred embodiments of the inven- 
tion will now be described by way of example and with 
reference to the accompanying drawings, in which: 

Fig. 1 is an exploded perspective view showing a 
control portion of a banding packing machine ac- 
cording to an embodiment of the present invention, 
Fig. 2 is a view illustrating the external shapes of 
drum portions of a left presser member a middle 
presser member and a right presser member which 
constitute the control portion in Fig. 1 , 
Fig. 3 is an exploded perspective view showing the 
left presser member according to the embodiment. 
Fig. 4 is an exploded perspective view showing the 
middle presser member according to the embodi- 
ment. 

Fig. 5 Is an exploded perspective view showing the 
right pressermember according to the embodiment, 
Fig. 6 is a front view showing a cam mechanism ac- 
cording to the embodiment, 
Fig. 7 is a view illustrating the initial state of the con-, 
trol portion when banding is to be carried out, 
Fig. 8 is a view illustrating a state in which a band 
is tightened when the banding is to be carried out, 
Fig. 9 isa view Illustrating a state of welding in which 
the banding is to be carried out, 
Fig. 10 Is a view Illustrating a state of band cutting 
in which the banding is to be carried out, and 
Fig. 11 is a view illustrating the structure of a con- 
ventional control portion. 

[001 8] An embodiment of the present invention will be 
described below with reference to the drawings. 
[001 9] Fig. 1 is a view showing the main part of a con- 
trol portion of a banding packing machine according to 
the embodiment of the present Invention. 
[0020] In the present embodiment, a right presser 
member 22, a left presser member 23 and a middle 
presser member 24 are formed such that drum portions 



27, 28 and 26 thereof have external shapes shown in 
Fig. 2. 

[0021] More specifically, as shown in Fig. 2, the drum 
portion 26 of the middle presser member 24 provided in 
a central part has an external shape including a pair of 
circular arc portions 26a and 26b opposed to each other 
and a pair of straight portions 26c and 26d opposed to 
each other, and is wholly formed to have an almost track 
shape. 

[0022] On the other hand, the external shape of the 
drum portion 27 of the right presser member 22 is con- 
stituted by a circular arc portion 27a and a straight por- 
tion 27b. The straight portion 27b is opposed to the 
straight portion 26d of the middle presser member 24. 
[0023] Moreover, the external shape of the drum por- 
tion 28 of the left presser member 23 is constituted by 
a straight portion 28a and a circular arc portion 28b. The 
straight portion 28a is opposed to the straight portion 
26c of the middle presser member 24. 
[0024] The left presser member 23 has a head portion 
and the drum portion 28 formed integrally. A head por- 
tion 29 and the drum portion 27 of the right presser mem- 
ber 22. and a head portion 30 and the drum portion 26 
of the middle presser member 24 which are fonmed sep- 
arately are attached integrally, respectively. Moreover, 
the inner parts of the drum portions 28. 26 and 27 have 
hollow shapes, and a spring 31 is incorporated therein 
and a plunger 32 is slidably inserted thereunder as 
shown in Figs. 3, 4 and 5. A nick portion 33 is formed 
on the lower end of the plunger 32. A roller 36 to abut 
on a cam mechanism 60 shown in Fig. 6 is rotatably pro- 
vided in the nick portion 33. 

[0025] A pin hole 34 is fonmed in the drum portions 
28. 26 and 27 and an insertion hole 37 is formed on the 
plunger 32. In a state In which the plunger 32 is Inserted 
in the drum portions 26. 27 and 28. the pin hole 34 is 
matched with the insertion hole 37 and a pin 39 is then 
inserted in the holes 34 and 37 such that the plunger 32 
does not slip out of the drum portions 26, 27 and 28. The 
insertion hole 37 has a diameter which is much larger 
than the diameter of the pin 39. Consequently, the spring 
31 is extended by a difference between the diameters, 
thereby functioning as a cushion. 
[0026] The three members, that is. the left presser 
member 23, the middle presser member 24 and the right 
presser member 22 according to the present embodi- 
ment are formed as described above and are simitar to 
those in the conventional art in that they are supported 
on a pair of fixed plates 12 and 13 in the same manner 
as shown in Fig. 11 . 

[0027] Accordingly, when the roller 36 is moved verti- 
cally In a predetermined timing in conformity with a cam 
of the cam mechanism, the left presser member 23, the 
middle presser member 24 and the right presser mem- 
ber 22 are vertically moved while planes thereof abut on 
planes of each other In this respect, the present em- 
bodiment is greatly different from the conventional ex- 
ample. 
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[0028] In the present embodiment, furthermore, these 
three members 23, 24 and 22 are accommodated in a 
support block 40 having an integral structure shown in 
Fig. 1. 

[0029] The support block 40 includes three communi- 
cating holes 41 having sectional shapes con-esponding 
to the shapes of the drum portions 28, 26 and 27. The 
drum portions 28, 26 and 27 are slidably inserted in por- 
tions corresponding to the three communicating holes 
41. Accordingly, the left presser member 23, the middle 
presser member 24 and the right presser member 22 
are vertically moved in the support block 40 while the 
planes come into contact with each other. Accordingiy, 
. the three members are not rotated during the vertical 
movement. In such a state that the drum portions 28, 26 
and 27 are inserted in the support block 40, therollers36 
attached to the plungers 32 are set to protrude down- 
ward from the three communicating holes 41 . Thus, the 
rollers 36 protruding from the three communicating 
holes 41 directly abut on cams 56, 57 and 58 fixed to a 
cam shaft 55 of the cam mechanism 60 shown in Fig. 6 
such that the rollers 36 do not separate from the respec- 
tive cams 56, 57 and 58. 

[0030] In Fig. 1 , the reference numeral 45 denotes a 
spring holder provided on side surfaces of the members 
23, 24 and 22. A spring 42 is caught between the spring 
holder 45 and a shaft 61 on the body side so that the 
roller 36 reliably comes Into contact with the cams 56, 
57 and 58 and does not separate therefrom. Moreover, 
the reference numeral 46 denotes a non-slip portion pro- 
vided in the left presser member 23. A band B is held 
by the non-slip portion 46. The reference numeral 47 
denotes a cutting blade provided in the middle presser 
member 24. The band B is cut between the cutting blade 
47 and the right presser member 22. The reference nu- 
meral 48 denotes a guide hole provided in the right 
presser member 22 for inserting the band B there- 
through, and the reference numeral 49 denotes a non- 
slip portion provided in the right presser member 22. 
[0031] While the control portion in the banding pack- 
ing machine according to the present embodiment has 
the above-mentioned structure, the function thereof will 
be described below. The same elements as those in Fig, 
11 have the same reference numerals and description 
will be given. 

[0032] As shown in Fig. 7, a band guide 2 is positioned 
on the lower surface of a slide table 1 . In this state, the 
- band B is inserted into a guide hole 48 of the right press- 
or member 22 and a guide passage 4 of the band guide 
2 by the driving force of a band feeding roller 50. When 
the tip of the band B abuts on a stopper 3. the right press- 
er member 22 is lifted to interpose the band B between 
the non-slip portion 49 and the slide table 1 as shown 
in Fig. 8. When the band B is thus interposed completely, 
the band guide 2 is caused to retreat from a band 
traveling path. 

[0033] After the band guide 2 is caused to retreat from 
the band traveling path, the band feeding roller 50 is re- 
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versed in directions of arrows in Fig. 8 to pull the band 
B. Consequently, the band B is forcibly removed from a 
band guide arch 51 and is wound onto an object W to 
be packed. When the band B is wound onto the object 

5 W to be packed, band B is further pulled and tightened. 
After the band B is thus tightened, the left presser mem- 
ber 23 is moved to an uppemnost position to interpose 
the binding rear endside of the band B between the non- 
slip portion 46 of the left presser member 23 and the 

10 slide table 1 as shown in Fig. 9. In this state, the binding 
tip portion of the band B and the binding rear end portion 
are opposed to each other with a space maintained ver- 
tically. A heater 53 is inserted in the space as shown in 
Fig. 9, thereby melting the surface of the band B. When 

IS the surface of the band B is molten, the middle presser- 
member 24 is lifted to push the molten portion therea- 
galnst and is bonded thereto as shown by the arrow in 
Fig. 1 0. At this time, the cutting blade 47 of the middle 
presser member 24 cuts the band B together with the 

20 right presser member 22. 

[0034] Thus, a series of banding wori<s are carried out 
based on the operation of the cam mechanism 60 shown 
in Fig. 6 and the banding on the object W to be packed 
is ended. 

25 [0035] In the present embodiment, thus, both ends of 
the middle presser member 24 are formed rectilinearly, 
that is, on a plane and one of the ends of the left presser 
member 23 and one of the ends of the right presser 
member 22 which are opposed to the respective recti- 

30 linear end are fomned rectilinearly, and the hole of the 
support block 40 accommodating them is constituted by 
one continuous hole. Therefore, these three members 
are vertically moved while the planes thereof come into 
contact with each other in the hole of the support block 

35 40. Since the members are thus moved vertically while 
coming into contact with each other on the planes, they 
are not rotated on the way of the vertical movement. 
Consequently, the motion of the cam mechanism 60 
through the cam shaft 55 and the cams 56, 57 and 58 

40 can be transmitted accurately to the bound portion of 
the band B. Moreover, it is sufficient that a straight line 
is formed by working a circle in these processings. 
Therefore, workability can be enhanced. 
[0036] Moreover, the assembly width of the right 

45 presser member 22, the left presser member 23 and the 
middle presser member 24 can be reduced. Therefore, 
the width of the slide table 1 can be reduced. 
[0037] While the embodiment of the present invention 
has been described eibove, the present invention is not 

so restricted to the above-mentioned embodiment. Al- 
though the left presser member 23, the middle presser 
member 24 and the right presser member 22 are ac- 
commodated in the support block 40 in the above-men- 
tioned embodiment, the support block 40 is not indis- 

55 pensable. 

[0038] Moreover, it is a matter of course that the 
present invention can be applied to both an automatic 
packing machine and a semi-automatic packing ma- 
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chine. 

[0039] Numerous modifications and alternative em- 
bodiments of the present invention will be apparent to 
those skilled In the art in view of the foregoing descrip- 
tion. Accordingly, this description is to be constnjed as s 
Illustrative only, and is provided for the purpose of teach- 
ing those skilled in the art the best mode of carrying out 
the invention. The details of the structure and/or function 
may be varied substantially without departing from the 
invention and all modifications which come within the io 
scope of the appended claims are reserved. 
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1 . A banding packing machine in which a tip portion of 
a band (B) fed from a band feeding side is clamped, 

. the band is retracted towards the band feeding side 
and is tightened, a superposed band portion is at 
least partly melted by a heater (53), and the band 
is cut and bonded, and in which a right presser 
member {22), a left presser member (23) and a mid- 
dle presser member (24) for acting on the band are 
arranged opposite to a slide table (1) defining a 
band travelling path and are arranged to move rec- 25 
til in early towards or away from the slide table by op- 
eration of a cam mechanism (60), 

wherein a drum portion (26) of at least the mid- 
dle presser member (24) provided between the 30 
right presser member (22) and the left presser 
member (23) has a sectional shape including a 
pair of circular arc portions (26a,26b) opposed 
to each other and a pair of straight portions 
(26c,26d) opposed to each other, and 35 
wherein the right presser member and the left 
presser member each have a respective drum 
portion (27, 28) having a respective side portion 
(27b, 28a) which is opposed to a respective 
straight portion of the middle presser member 
and is fomned rectiltneariy. 

2. A banding packing machine as claimed in claim 1, 
wherein the drum portions (27,28,26) of the right 
presser member (22), the left presser member (23) ff^ 
and the middle presser member (24) are accommo- 
dated in a support block (40) having an integral 
structure including three communicating holes (41) 
which together correspond to the shapes of the 
drum portions. 50 
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